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light (365 nm) at 100 ergs/mm 2/sec 12 
inches the source [6 ]. Each treated site was 
irradiated for 90 min, an amount sufficient to 
cutaneous erythema and vesiculation after 24 
ever, in these experiments full-thickness 5-mm 
were removed immediatelv after irr11diat1,Dn, 
in Bonin's solution and proc~ssed for histologic 
examination. In some instances, slides with 
tions were dipped in KMnO., a 
did not affect results in nonpigmented 
which removed melanin from pig'Jnent€~d 
ent1an:c1r:tg the v•"uaJ.JL<JlLJ\J'll 
were stained with eosin in 
track emulsion NTB2 (Kodak). After three 
weeks in the dark, the slides were developed and then 
stained with in the usual manner. Slides 
were examined microscopically under an oil emersion 
lens. 
RESULTS 
In all of 
tritiated ..... ,, .... "'+h•"' p:sora1en 
bined with ultraviolet irradiation 
ex]OO!'ied silver 
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and no silver were found associated 
with cells of irradiated skin beneath the 
of these his-
removed with a brief 
exposure of tissue sections to KMnO .. 
which had no effect on 
FIG. 1. Autoradiographs of nonpigmented guinea-pig ear skin . (A) Section of skin exposed to topica l ' H trimethyl psoralen ( 'H TMP) and UV irradiation at 365 nm. During processing, the section was dipped in 0. 25% KMnO,. M any 
silver grains overlie epiderm al cells of a ll layers including those oft he basal layer; only occasional grains are seen over the dermal tissue represent ing the background. x 500. (B) Another v iew of the specimen seen in F ig. lA. X 1,000. Autoradiography grains are most numerous over cellular nuclei , consistent with t he affinity of TMP fo r DNA. (C) Another section of the specimen of skin described in Fig. !A. This slide was not dipped in KMnO,. The similar distribution of grains in (A), (B), and (C) shows that KMnO, does not affect the results. ;< 1,000. (D) Control 
specimen exposed to topical ' H TMP but not irradiated. A few autorad iography grains are seen in the outer stratum 
corneum but nowhere else. x 1,000. 
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FIG. 2. Autoradiographs of pigmented guinea-pig ear skin . (A ) Section of skin exposed to topical tritiated 
trimethyl psoralen and UV irradiation at il65 nm . . x 1,000. During processing, the section was dipped in KMnO, to 
remove melanin pigment . Autoradiography grains are associated only with the outer stratum corneum and resemble 
the uni rradiated nonpigmented control (Fig. lD). (B) Section of skin treated exactly as in Fig. 2A but not dipped 
in KMnO,. x 500. Autoradiography grains are not easily dist inguished from pigment grains . 
In the Table , t he ex perimental results are 
quantitated and summ arized. Autoradiographs of 
the irradiated 3H TMP-treated nonpigmented 
skin contai ned a fivefold increase in the average 
number of exposed grains per ep idermal ce ll when 
compared with similarly t reated pigmented skin 
of the same animals. In t he nonpigmented skin , 
three-fourths of all subgranular-layer epidermal 
cells that were coUJ1ted were associated with 
autorad iography grains, but only 5 percent of 
sim ilar epidermal cells in adjacent pigmented 
skin were associated with grains. 
DISCUSSION 
The autoradiographic technique used in these 
experiments identifies the s ites in irradiated skin 
of cellular interaction with the t ri t iated photosen -
sitizing compound, lrimethyl psoralen ('H TMP) , 
applied topically. The labeled compound did not 
bind to subcorneal cells in unirradiated skin, and 
autoradiography grains from bound 3H TMP were 
assoc iated with epidermal cells only after irradia -
t ion under conditions capable of producing a 
cutaneous burn_ T he autoradiography grains thus 
m ark the depth of penetration of UV irradiation 
into skin . The expe riments clearly demonstrate 
that t here is no detectable binding by 365 nm 
irradiation of topical "H TMP to subcorneal cells 
in pigmented skin, presumably because melanin 
pigment in the tissues prevents t he penetrat ion of 
the 365 nm irradiat ion into t he tiss ue. In fact, one 
can see the autoradiography grains sharply re-
stricted to the outermost stratum corneum in 
irradiated pigmented skin. 
These experiments, together with others [6] 
that showed identical binding of TMP to ir-
radiated pigmented and nonpigmented cells, help 
to clar ify the protective function of melanin pig-
ment_ T he combined experiments suggest that 
packaged intracellular pigment is insignificant in 
sh ielding t he nucleic ac ids of individual cells 
against UV irradiat ion. However, in pigmented 
cutaneous tissues , where the stratum corneum 
provides an umbrella of compacted cells full of 
packaged and dispersed pigment [7 ], the underly-
ing cells have a distinct advantage over their 
nonpigmented counterparts. Since the germina-
tive cell s of the epidermis lie deep in the basal 
layer in pigmented skin, they are situated well 
beneath the epidermal shi eld aga inst UV irradia-
tion of t he melanized stratum corn eu m_ 
T he aut hors are g~ateful fo r the competent technical 
assistance of Ms. Rosemary Long. T he experimental 
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TABLE 
Per five high-power fields 
Ear skin Procedure Cells Grains (guinea pig) Number with Number Back-
cells grains ground per grains cell 
Non pigmented 3HTMP,NoUV 101 4 27 23 1 
Nonpigmented 3HTMP + UV 106 74 404 19 5.2 
Nonpigmented 3HTMP + UV 104 75 407 18 5.1 
(KMnO.) 
Pigmented 3HTMP + UV 101 5 23 29 0 
(KMnO.) 
These data were derived from the experiments detailed in Figs. 1 and 2 in which tritiated trimethyl psoralen ( 3H 
TMP) was applied to the pigmented or nonpigmented skin of the ears of spotted guinea pigs and irradiated with 
ultraviolet light at 365 nm. Histologic specimens of autoradiographs of sections of skin were examined 
microscopically under oil emersion . The total number of cells were counted, as were the total number of grains 
identified in five high-power fields selected at random from those observed in the epidermis beneath the granular cell 
layer. The background was obtained by counting the total number of grains observed in five high-power fields 
selected at random from those portions of the slide not containing tissue. It was found that the number of grains per 
high-power field observed over the dermis was the same as the background. 
design was conceived during a helpful discussion with 
Dr_ Ervin Epstein, Jr . 
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